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Nuclear  Power  Special  Report 

Nuclear  Power  Gets  a  Second  Look 

By  Tekla  S.  Perry  California  blackouts,  concern 
about  global  warming,  and  the  u  September  tragedy 
are  turning  attention  anew  to  nuclear  power. 


Pragmatic  Concerns  Fuel  Nuclear  Support 

By  Steve  Miller  Sentiment  in  favor  of  nuclear  power  may 
be  increasing,  note  U.S.  public  opinion  polls.  But  the 
results  are  mixed,  and  opposition  in  Europe  continues. 


Pebble-Bed  Design  Returns 

By  Jenny  Weil  A  design  developed  decades  ago  in 
Germany  and  the  United  States  is  making  a  surprising 
return  and  could  jump-start  a  nuclear  revival. 


ReactorLand:  A  Board  Game 

By  Jason  Makansi  Players  try  to  finance,  license, 
and  build  a  nuclear  reactor  in  less  time  than  the 
5-10  years  needed  in  real  life. 


Canned  Heat 

By  Glenn  Zorpette  A  temporary  fix  for  the  nuclear  waste 
problem — storing  the  material  in  giant  casks — has 
emerged.  But  a  permanent  solution  continues  to  elude 
the  industry. 


Extending  Life  By  Half 

By  David  P.  Amber  Nuclear  power  plants  were  originally 
given  40  years  of  life.  But  now  they’re  being  relicensed 
to  run  for  20  years  more. 


More  information  regarding  articles  in  IEEE  Spectrum 
is  available  on  Spectrum's  home  page  on  the  Web: 

http://www.spectrum.ieee.orf 


52  Core  Studies  Make  Comeback 

By  David  P.  Amber  University  nuclear  engineering 
departments  have  stepped  up  recruiting  efforts,  aided 
by  cash,  healthy  job  prospects,  and  the  promise  that 
nuclear  isn’t  dead  yet. 

54  Unconventional  Nuclear  Weapons 

By  Glenn  Zorpette  &  Steve  Miller  Counterterrorism 
officials  are  re-evaluating  scenarios  that  once  seemed 
implausible.  Among  them:  crashing  a  jumbo  jet  into 
a  nuclear  reactor  and  lacing  a  conventional  bomb  with 
intensely  radioactive  nuclear  waste. 

Software 

56  Anatomy  of  Malice 

By  Stephen  Cass  What  makes  computer  viruses  tick? 
How  do  network  worms  spread?  IEEE  Spectrum  looks 
under  the  hood  of  malicious  software. 

on  the  cover:  Photo-illustration  by  Steven  Belcher. 
Cooling  towers  photograph:  FPG  International 
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14  SPEAKOUT 

A  Counterterrorist  Manhattan  Project 

Technology  to  counter  terrorism 
deserves  top  priority. 

By  Michael  Vatis 

15  Extreme  Ultraviolet  Lithography:  Will 
it  be  Ready  in  Time?  Technical  obsta¬ 
cles  could  lead  to  a  schedule  slip. 

By  G.  Dan  Hutcheson 
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61  CAREERS 

Appraising  the  Performance  of 
Performance  Appraisals  Alternatives 
emerge  for  giving  employees 
feedback,  raises.  By  Harry  Goldstein 

When  Disaster  Strikes  There’s  no 
substitute  for  backup  facilities. 

By  Jean  Kumagai 

65  BOOKS 

Editors'  Picks 

69  WEBSIGHTS 

Remailers  Elude  E-mail  Surveillance 

Keeping  whom  you  correspond 
with  secret.  By  Steven  M.  Cherry 


96  REFLECTIONS 

The  Telecom  Dark  Ages 

Are  engineers  victims  of,  or  contri¬ 
butors  to,  the  present  malaise? 

By  Robert  W.  Lucky 
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Editors’  Picks 

With  the  gift-giving  season  nearly  upon  us,  IEEE  Spectrum  editors 
were  polled  for  their  best  bets  from  the  last  12  months  of  books 


ENGINEERING 

Inviting  Disaster:  Lessons  from 
the  Edge  of  Technology 

James  R.  Chiles  HarperBusiness, 

New  York  $28 

Usually  more  than  one  thing  has  gone 
wrong  when  a  catastrophe  affects  our  tech¬ 
nologically  compl  ex  worl  d.  Th i  s  col  I  ecti  on 
of  short  and  usual - 
INVM  N,v  ly  understandable 

descriptions  dis¬ 
cusses  the  causes 
of  such  tragedies 
as  the  Challenger 
space  shuttledisas- 
ter,  the  sinking  of 
the  Ocean  Ranger 
oil-drilling  rig,  the 
Concordecrash  in  Paris,  thefaulty mirror 
i  n  the  H  ubble  telescope,  the fi asco  of  the 
U  .S.  Navy's  Mark  14  torpedo  failures  early 
i  n  World  War  1 1 ,  and  many  more.  ar 

How  Stuff  Works 

Marshall  Brain 
Hungry  Minds,  New  York 
$24.99 

A  good  reference 
and  a  good  read, 

H  ow  Stuff  Works 
presents  clear, 
well -illustrated 
explanations  of 
how  things  work. 

Airplanes,  cruise  ^  .  .  ■- 

missiles,  hybrid 

cars,  batteries,  file  compression,  digital 
cameras,  routers,  microwave  ovens,  sun¬ 
glasses,  radio-controlled  toys,  and  more 
are  covered.  The  book  makes  complex 


ideas  interesting  and  understandable  to 
adults  and  kids  alike.  eab 

Exposing  Electronics 

Bernard  Finn ,  editor 
Gordon  &  Breach  Science  Publishing, 
Newark,  N.J.  $23 

Electronic  artifacts  are  presetted  in  col¬ 
lections  around  the  world.  Finnfsfocusis 
the  process  by  which  they  are  collected 
and  the  museums  in  which  many  of  them 
are  kept.  But  his  book  is  worth  the  price 
just  for  the  high  quality  of  its  historical 
i  mages  and  photographs  of  exhi  bits,  hg 

MILITARY 

Weapons  in  Space 

Karl  Grossman ,  Michio  Kaku 
Seven  Stories  Press, 

New  York  $6.95 

Published  almost  a  year  ago,  Weaponsin 
Space  examines  the  3967  Outer  Space 
Treaty  and  the  history  of  theGlobal  Net¬ 
work  against  Weapons  and  Nuclear 
Power  in  Space.  The 
Outer  Space  Treaty 
was  created  to  ban 
space-based  weapons 
of  mass  destruction 
and  has  been  ratified 
by  over  60  nations. 

The  global  network, 
founded  in  3992,  op¬ 
poses  the  use  of  nuclear  materials  in 
space,  even  as  a  power  source  for  inter¬ 
planetary  probes.  At  80  pages,  Weapons 
is  no  weighty  legal  tome  but  a  speedy 
read  and  a  useful  introduction  to  the 
political  backdrop  to  military  and 
nuclear  activity  in  space  for  the  last  three 
decades.  eab 


Body  of  Secrets 

James  Bamford 
Doubleday,  New  York  $29.95 

With  a  staff  of  38  000,  the  National  Secu¬ 
rity  Agency  not  onl 
Intelligence  Agen¬ 
cy  but  is  the  largest 
and  most  powerful 
intelligence  agency 
in  the  world.  Barn- 
ford's  detailed  ex¬ 
amination  of  the 
U.S.  agency  and  its 
reliance  on  satellites 
andthel  nterndtfor  sur\eillanceliftsthe\eil 
that  normally  shrouds  its  activities,  ar 

CAREER  AND  BUSINESS 

Engines  of  Tomorrow:  How  the  World's 
Best  Companies  Are  Using  Their 
Research  Labs  to  Win  the  Future 

Robert  Buderi 

Simon  &  Schuster,  New  York  $27.50 

Former  B  u  si  ness  Week  technology  editor 
Robert  Buderi  takes  a  serious  look  at  the 
role  corporate  research  plays  in  long¬ 
term  business  success.  Despite  a  per¬ 
ception  that  such 
activity  has  been 
dramatically  scaled 
back  in  recent  years, 

Buderi  proves  the 
opposite  is  true  by 
taking  usinsidefac- 
ilities  at  nine  of  the 
biggest  innovators 
in  the  United  States, 

Europe,  andjapan:  I BM,  Siemens,  NEC, 
Lucent  Technologies,  General  Electric, 
Hewlett-Packard,  Xerox,  Intel,  and 
Microsoft.  hg 
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Disciplined  Minds:  A  Critical  Look 
at  Salaried  Professionals 
and  the  Soul-Battering  System 
That  Shapes  Their  Lives 

Jeff  Schmidt 

Rowman  &  Littlefield,  Lanham,  Md. 
$26.95 

Schmidt  offers  a  provocative  critique  of 
how  scientists,  engineers,  and  other 
professionals  are 
groomed  to  fulfill 
a  specific  function 
in  society— that  of 
maintaining  the  sta¬ 
tus  quo— and,  in 
the  process,  end  up 
si  delining  theirown 
goals  and  ideals. 
The  book  is  both  well  researched  and 
highly  readable.  Some  readers  may  dis¬ 
agree  with  its  conclusions,  but  everyone 
will  recognizeitsdescriptionsoftheoften 
wrenching  choices  that  today's  profes¬ 
sionals  must  make.  JK 

SOFTWARE 

Go  To:  The  Story  of  the  Math  Majors, 
Bridge  Players,  Engineers,  Chess 
Wizards,  Scientists  and  Iconoclasts 
Who  Were  the  Hero  Programmers  of 
the  Software  Revolution 
Steve  Lohr 

Basic  Books,  New  York 
$27.50 

Go  To  survey  the  history  of  modern  soft¬ 
ware,  from  the  creation  of  the  first  suc¬ 
cessful  high-level  language,  Fortran,  and 
its  compiler  in  the  ]950s,  through  to  the 
open  source  move¬ 
ment  of  today.  The 
development  of  Unix 
and  C,  the  rise  of  the 
graphical  user-inter¬ 
face,  and  the  creation 
ofthespreadshedtare 
included  among  the 
events  that  shaped 
modern  computing.  Although  some  will 
argue  with  thechoices  of  topics  covered— 
for  example,  an  enti  rechapter  i  s  elevated  to 
Java,  while  no  mention  is  made  of  the 
development  of  thel  nternet  protocol— the 
book  isfull  of  fascinating  details  about  an 
i  ntangi  blecreation  that  has  had  awerytan- 
gi  ble  i  mpact  on  the  modern  world,  sac 


TRANSPORTATION 

Free  Flight:  From  Airline 

Hell  to  a  New  Age  of  Travel 

James  Fallows 

Public  Affairs,  New  York  $25 

When  published  in  June,  Fallows'  idea  of 
developing  a  network  of  small  airtaxis,to 
be  hailed  likeacab  at 
the  airport  arrivals 
curb,  was  dismissed 
by  some  in  the  indus¬ 
try  as  somewhat  far¬ 
fetched  and  totally 
impractical.  But  in 
the  aftermath  of  11 
September,  private 
and  corporate  jet  use  is  on  a  hot  growth 
streak.  The  planetaxi  idea  may  not  be  a 
winner,  but  the  notion  of  using  smaller 
jets,  booked  as  one  might  a  car  or  rail 
cabi  n,  is  worth  explori  ng  eab 

SPACE 

Moon  Lander 

Tom  Kelly 

Smithsonian  Institute  Press, 

Washington,  D.C. 

$27.95 

Itissurprisingthattheman  mostrespon- 
sibleforthespindlyApollo  lunar  landers, 
Tom  Kelly,  hasn't 
told  his  story  years 
before.  Lucid  and 
engaging,  he  tells 
how  his  team  at 
Grumman  in  Beth- 
page,  Long  Island, 
went  from  paper 
studies  to  deliver¬ 
ing  hardware  that 
would  help  change  history  Beynd  his¬ 
torical  interest,  the  book  has  lessons  for 
anyone  inwalved  in  a  large  project  at  the 
cutti  ng  edgeof  technology  sac 

COMMUNICATIONS 

Virtuality  Check: 

Power  Relations  and  Alternative 

Strategies  in  the 
Information  Society 

Frangois  Fortier 
Verso,  London  $23 

I  nformation  and  communications  tech¬ 
nologies  (ICTs),  such  the  Internet  or 
videoconferencing,  are  often  glorified  as 


an  i  nstrument  of  a  more  efficient  econo¬ 
my  and  as  the  electronic  enabler  of 
participatory  democracy  Fortier  thinks  dif¬ 
ferently.  Fie  be¬ 
liefs  that  corpo¬ 
rations  actually 
nurtured  them  as 
a  means  of  politi¬ 
cal  and  economic 
control.  In  Virtu- 
ality  Check,  he  ex¬ 
plores  the  ways 
in  which  thetech- 
nologies  are  used  to  subjugate  workers, 
manipulate  the  consumer,  and  extend 
media  monopolies,  while  leaving  just 
enough  room  for  the  SI  ashdots  and  Al  ter- 
nets  of  the  worl  d  to  weave  together  some 
feeble  resistance.  hg 

SCIENCE 

Emergence:  The  Connected 
Lives  of  Ants,  Brains, 

Cities,  and  Software 

Steven  Johnson 
Scribner,  New  York  $25 

When  his  online  magazine  Feed  went 
belly  up  last  year,  editor  Steven  J  ohnson 
hadalotofextratimeon hishands.  The 
devil  made  work 
for  them:  Emer¬ 
gence,  his  followup 
on  1997's  Interface 
Culture.  Emergence 
explores  the  vari¬ 
ous  forms  of  inter¬ 
connectivity  as  it 
has  evolved  over  theyears,  from  ants  that 
organize themsel\vss  to  act  as  a  si  ngle  enti  - 
ty  to  computer  programs  that  produce 
thei  r  own  software  offspri  ng.  H  G 

The  Book  of  Nothing: 
Vacuums,  Voids,  and  the  Latest  Ideas 
About  the  Origins  of  the  Universe 

John  D.  Barrow 

Pantheon  Books,  New  York  $27.50 

Part  history,  part  | 
modern  cosmology 
and  part  humor,  this  1 
book  delves  into  the  B 
understanding  of  I 
Nothingness,  both 
mathematical  and  j| 
physical.  From  the  I 
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